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[ff^ji4] mumwm^\muuwM^n\^xm'^^ 

ff*«3{^|H«c(^S^3fe^e^rir>>^'yo 

mM.m^^uVit^(D^^^^<Dmmz,n\^xn.%.m 

[ff*:s6] m^mmmM^n^m^^-^xm^mm-:- 
irvyy, 

^bmWM^t^hW&\^fz.^Uti)^^^f\^X^^ . SulS 
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v^^. tf*jS7t;ifE«c(Dm^^^6^r-fe>'yyo 

^bmU^mii^hW^\^fz.^Uhii^'^^f\.X^ HtftB^2 
(omF^^^m^f^^^ y^ (omWMmW^U^^ ^ 'J>^<r>m 

m^te^2(^®-?'*^6^)7^.'M>^coH^^SE^*gbrv^^ 

Att^J:5i^^tbT*5i9. r<Z)m-§-;05tufa^2(7>m^* 
^ttri/^^. if*:3S8{;itB«c<^m^*^6^rir>-:/y , 

20 «Offi^3t^e^r-fev:/yo 

[it*^i 1] m^-n<o%^myT4^<m^\'^^m^ 

30 «cCOmT'^^6^7'ir>':r'y , 

^yo 

40 [f»*3Si 7] HfilES^m^{;::ti-^co±(?:>v- /i-K^^ 

i:^^xfm2<Dm^<t'^^i^3i^<om\^ms:^ivx. ^ 
[ffijttjsi 8] m^i^-j^v^m^\t.yu^iyf/vfj:±. 



3 

^v'://w?i^— ://U'^?g^K-r5 J: 5 t:i^tvxv^^. IS* 

[ff^^2 2] ntimmmmm^ui^^i^. m^mc^m 
yo 

[IS*S 2 5 ] mifEr-t? v:/ y oWjf^/^^^ti^ 5 ;^ 

1 {c:sS«(^)ll;^3t^6^r ir y ^ 
[0 00 1] 

[00 0 2] 

m^S^ ^cC^^^t^S^^Ki J'.^ ^ — ::^VP^ffl V ^ 6 v;^ 7" A 

;^ ^ -5 r i f i i6 T 01 ai ^ i6 5 o 
[00 0 3] lt^•::^b^^rv^6<^: 7t^6^:7r^/-< 
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[0 0 0 4] i^r^cm^^n^^oi^. ^<DWMxm.m 

X^\^\ :i<Dmm\^^tiit'7r^^<^^^ 

[0 0 0 5] yt^^yT^y<^^ m^\t. ^-y/i^) 
mmn. )¥:m^w^m4, 273, 413-^ (-0^7^^^ 

irV^ (Bendiksen et al)), I^H 
4, 5 4 7, O 3 S-i- nv-^ (C a- r o n et 

a 1) ) . 1^114, 6 4 7, 1 4 8-^ (;^^¥y (K 
a t a g i r i ) ) . *5cJ:0^. f^^4, 7 0 7, 0 6 7 
30 ^ (^-f/<— ^VK^ (Haberland et a 

1) ) ^^^^nTv^^, 

[0 0 0 6] l^TCi^i^btt^J: 5t-. rco^0^(O®^ 

2fic7>[HlS&{l:: (circuitized) ^ V 3 ^/^a^-g-^ttX^J 

4 :^i^m^xm^^^\^mm^thx. ^thtbi^mL^xmiK 
^nrcmm^^rz.~rx^{z^tix\^^^o -^lt. :icog 

50 ■^t?^S^7fe^6^?fclti^;^)5^ife^c?t:)<Ot-^iL§o :icO 
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10 0 0 7] ±m^fhfz.M,^\^^^^^X(Dwm^xxy^^<o 
{^(Dmm^-:>\^^x(ow^^hf^h'rm^it^^^T^iyy^ 

[0 0 0 81 

[0 0 0 9] Ci(?5^P.g(Dj;i9#^^ce@«l(*. _bT*?lffl^ 

[0 0 10] zL(Dmn<D~mm\^xti\^^ yr^^<%'^ 

^ eail ^ ^ i6 T -fe V :/ y ^ 

y^i^^^>'i^\^xMJf<Dm^yt^^'7'^<^ :^\m\^xnm 

lo 0 1 1 ] 

[0 0 12] niidt^. :L(omm<D-mm.m\^x^m^ 



(4) immW- 7-30133 

6 

^^mr^^y"') 1 o;2iS;^^tbrv^-5o T-t?v:/y 1 0 
t*. M'&^^x\^^^Xo\^. y r ^<^m'^^mii It 

x\ m:^\^<Dy'-^i^m^'r^:it-m^m^^h<ox^ 

i^^<^^^#^ -¥PffA;^^{k (zero 

insertion force variety) 

^(om^^mm^^vxm%m:imm^f\^x\^^^, 

SI i/5^ib(7:)3t^&^A;^^^SttAtbT. flig^c^^S^f^ 
[HlSSgPWl 3;?i5m^e^{;i^g^$tt.TV^S:7^t3 
ir :i(^)A;^^i^^^i^ft-^t-^l^ 
■r^ J: 5{-^t^^o Ml-. rir>->^y 1 od^ti-^^tbT 

[0 0 1 3] Tiri/:/y 1 o{;i(i. 2 

i^fc~M<0^\1rAt\^'^i^iy3 >^2 3^XX/2 5 ^^^^th 
TV^^o ::tT.^<^^ttA:Jx-fe;^^v'3>^(7:)#^t*-^tb-^*tt 

t). rcDfci6(C. m'fy<-{ y^^m^t^ (s t r a t e g 
i c a 1 1 y) tCifigbT. ^^^^v^^-^l 7 F^T^COiE^ 

(D) %^m^m^n\^x%^mz,^^^irhXo t^^t 

mM(0::inh(Dy'y<4 :^tmm^U (2 7) t(Dm(D^ 

^ lHiK=K 1 5 (D±m^m.m i e Jit^®^ 5 J: 5 t-IS: 
50 ^/c. 9^^r-^;i>^crB1Pi^*5;e^^tLrv^5o 
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m7^ci~/c46c^. mm(Dmm.u^u m^-^fhf^\^^) t^^^ 

ixTV^^o m ^iIt::*5V^T. g^tAtl^ir^ v-a V2 3rt 
z^;^ 3 1 (D??ttl^g|5 4 1 {c:>^L-r@^^tb6 

wm^. ^U(D^fh^i^^(Dmm\^m\^xlEmmtLm^t> 

[0 0 14] Z.CD^ol^'^^^tl^^^ ^ y'V^-^;^3 1 

T. 7=V^-r ;^ 3 1 fi. 3t^fe:7r'Y^'<3 7 ' ^iiUTco 

%mm^(DYv-^:^%^y^ }i\^x(D\'fm^'r^o 

^V:^-K (LED) ^/ct^l/—- tf^ 

^ti^fe-r^^-f (d i e) {^mm . m=^%y^^mu 

xm^^t^fz.%mti(omM.^'i^^fz.}sb(K)u:yX^ 

ffl) t:iJ:oT. S«2 7_b(0[Hl^{c:^L-C«^fi1j(^^^ 

(serial izer) (IH^^ tt;^ev>) 
{l^^ti.. ^ttfcftv>-e. !7-rir5 1 (CJ: t?y=V-<-f 3 1 
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m m^m^^m) mu2 7\^^-=>xf^^fh^o ^ 

v-H^e l:JoJ:i;^6 3/55^^ttTV^T. ^co^^icf^jg 
^/cC[Hl^j^J:U^fiJ5IJ<Z> (discreettidiscr 
e t QCOm'O ?) 7=VW^^^-&^tir*5i9. -^rO— gpi: 

10 ^i%h(D\^'':yltmm(or^:^^h^mi.X:^^ . ^tc. m 
[0 0 15] fi^oTs ^1 (Dm^it-^ 1^ 3 >Q 1 CQlHl 

«i 5F^(D-^tv-^*tv(Z)iH]^^^V'^-r;^ 3 1 co^m 
[0 0 1 6] ;^^< br. ::L:ixm^hf\^^^t\^^ 

i.xmi>x\t.f^<. ^m^m^.^mm^^'^^x^^^fh^ 

^b\^mWL(D^th^^<r>mmt^^iyBiy (ei) Jhr- 

m^*tifc^^t^^b-ct>. y'^<^ y3 KDiEmm^m 

[0 0 17] ||lIM^^4oV^TMt-^^ttTV^^J: 5(-. 

rir>-:/y i o^^M^;l'g'^ttTv^^||2^^m^^^6^7^^ 

T*5t?. i^fz.^ (iamfl5 5 1 ^ilbT) ^« 2 7(7)^2 
(Om^it-^^^^B^ (6 3) (C^bTS^e^tC^^^tL 

v-g >^6 3\^^\'f^^iv^fh(DM^t(Df^(DZL<D^ o fS: 

mM.mmm\^. urM\^\^. y=v-<-r;^3 imiuu^ it- 

^ i/g V6 3 0lllKf*. v-a V6 1 (7)^tl^f^^^ 
i^:, 7(?>gimttS« (^J;tti\ ir^5:-/^) coJi 

a5*Et::iEH^tir*5t9. i ct:)-^^^ 

^l^lt;^c^flg«^t>oT. ^mt^ve 9(cMbrm^&^{^: 
^$-^^i^TV^^, ;^^< bT. ^fhh(D}i°ly^^ mumi 
2 7corco^{::4b^fi'^lHlS&^. tel b\H/±(Dnm<Dm 

3\^^ m2a:^%m'^yr^^<3 7f)^h(Oit^^^'f-^m 

^'^^\ifAfh^tz.mz.m^^^x\^-^^^ -^bT. 

50 :7r-r>'-<3 7 (3 7' ;0^?) ^fe]1||{C, r tt =r 



9 

rt^«lfi5 4 1 1^. f=VM;^3 1 {;i>ff-r^*^a5 4 1 i: 

[0 0 18] y'V-^^;??. 3 3 (T^rtgiid'g'^tl'TV ^^ t>(7:) 
^^tpr t^O^-e^^o r(Oyc:66{C. -T^/^-r ^ 3 3 . 7=' 

/-^-f ;^3 1 {^:^if^X9^<f^h'7:y:^-J^—'^xh^:it 

^<Duiy-^<t\^x<Dmm^^r^-ri><Dxhy) . i^tc. 
^m-^-t-'^mbT. -^y^ ^yi^mmmi2 7(Dm2(o\Bi 

^^^tx^^t^h^ ^tb)ik±.(Dmm\^^mx^^tm 

^t(^T*fc^o Sffi2 1 (2 7?) 

*5(t^$Tig/^g'ftffioit^a5p^pti>^ h:^-r;^- KT*fc-5 
^(7)^o;e>^^i^^cog^ff5}'i?-e^^^^,tvTv^5t>^7) 
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xh^. ^fhh{^-:>\^^x^Hm^^^mm\^^^x-h^ t 
[0 0 19] m2m{at. ::iommmmmMMi:i^^ 

m^^t^mr-^i^zf^j 10' ;6s^^ttrv^So 7^>^-f 
yiO' m la{c:*DV^TT-fe>^::/y 1 OCi^y-LT 

:^^ixfc^<<^[^<^?^.e1f^gPp"p^s^^ttT*5'9. r<^:)fd 
rtl^^^«^a5,?p^;l^^R1t/ce{^#;55/^^tLTV^ 
Tirv:/]; 1 o' fi. [lI^^ttTi/^^<i: 5 t-. 

:7'l/:>'i^;^^{t: (duplex variety) <Oy 

^tbTV>^. 4#t-^-^:^^:^ 7 2t*-^(D^^W:7r-f^^ 
(^sj^ti, 3 7:^0^:0^^3 7' (O^oti:yr^^<) ^^(D 

^ {z-um^-t ^ ti ib(D^m ^ tl.x^'fm'r^h<7)x 
m'f'yt^^v'y<^ y^3 i:}dxx^3 3<D^n^*tiimiicn 

i6tc:. ^^ro9:7r'f ^'^Ji^iit^^3£7 3p^(;iiR^^tT.r 

±i^iy3:y:^^h^m\^X\^^^h<DX^^o ^^^-Ji^^J 
20 5c^mi:*rdSgi5tc:t*2<igco?;^a:7::ii/w— /U7 7^^2^5r 

^itm'^<Dmm^mxi^^ hti^x\^^hh(Dx^ ^ . 
:Lthi^±cDmmi'X^mxhh trnm-r^o m2m:}s^u 
m3m\^7j^^t\^x\^^^^m^^i:^ ^ 7 2 (mr-co 

7« vh7 g^^s-g-^tbTi/^^o ^m^^^ ^ 7 2^um-'t 
30 xxj^m3m) ?55^^tt-c*?<9. ::ti<D^m-^. m^&x 

b t-^nTV^^o r<Dga^IJ^i||3|lI(C4oV^T^t>S:<^ 

$;h.TV^^, ^/c. ^3^g|^c1>^^tbTV^^<}: # 
S-t-^v-a V8 1 f^lHlSSISl 5 {;i>:tbTii:Sffif'9f^tt5 

- ^(ow^n<o:L(DW^x(o^m^'k\^ 

:7 ^/U~/L- 7 7 (O^^ ^^iM^E-^t^i^tfe^-fe: 3 V ( d 
epending alignment sectio 
40 n) 9 1 (||2|lI-e^*2fi^^tLTV^^) rtt^lJfA^^X 
^^-e. 7 2;65#S-tr^->'3 1 coi^gp 

rticffA^tl^ (®2EItCjo(j-^^m^#fiSJ o ^tvb 

^^ic\.fz.W^x. 'f^^^y^3 i*5J:t;^3 3(0'^m^(r>m 

[0 0 2 0] fi55UcO:7r-r^'<lff5W3 7*5j:l/3 7 ' ;55#t 

<Om^n(Dmmh<D^}lX^^. tifoT. Uh^tLXhf\^^ 
50 <b#(;i/N!>v^V:^l 7;5)M^ffl-r5^<tfi:. y^^-^-f >^ 3 1 
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(?>4SSaiP^CO>^)C<7);^ P iv f 9 3 LT 
V>^o ir^ V3 V8 1 ;55-€:i^{w^LT^'9^^^tbtL^c^V^ 

J: ^ ^f*fiir 3 8 1 ^[Eisg^ 1 5 (o^nrnm- 

O^e:o^/^r. i^mx^^i^^^fzM'^mt^tmhX^X^^ 

\z.^n^%mm\^'^%xn:^^h\^^b^hx-h'^. tctd 

v-a >'8 1 ^^^^t^TV^/^V^o rc7)||4[g| 

-^bX. S^7l£^e^7^/'<-f (3 1) 

-^gP^J- (19) :fc^J:rj5;^/-^-gP55^2 1 OrtSPiliZZtiiJ: 
oT^^^tt5St:^Atb-ti?^ 3i^lc:S^e^{n@a 

l-nm^ (-e:y^>^^) ^(^^PlfJt^(?>Iiag[5 ( i n d e 
n t a t i o n) ;^5^:^ttr*D <9 . l> v^^-^id^ffi^^ 

r e>tb^<i:^l^. T^^-^-f :^3 l^oJ:i;?3 3<^^^r^iaM 
fat^(^)^na5^^^-r^fc46<^{^^^f :^^'^--2i 
— ;^a5^J^i 9{clg^-r^rt^5x*t^o ^^iSi-ti. 

^) 2 fl§(7>a5^tiP^^^ (internal chamb 
e r) 9 5(^j^ffl(OitJl:^?F^^(Sc-r^^5^ ^(D\^^m^m 

m^tix\^^^i,(D\t. :i(Dmm\^x^mmtm^. 
^^^mf^&m^u m^i-^. ^v) x^^o ^(ox^fm^^ 

SPd^o J: o T^:^ ^ thtim<Dm mi'f^'T^ 
^^<—n6^2 1 tct^. h • v->'^^^9 7 
(«;^tf. a»(7>PflPg^:^o;0^tbyc:[i:^M(7>:7^>9 9) 
t<D^\:i^-^tiX\^-^^h(Dt\^Xh7j^^nx\^-^^o 

±m^tircx^{z,^ /^^>v?v>5^2l (?) ti^MWJm- 

S^a5W2 7(i. y^a55>l 9<Z)F^a5T*;iiZ3aS 
\^r^)$.'^Mz,W ( 1 e d g e) gpi 0 OJ::{c:^M$tbT 
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^tt^o 0*Jx.t^. ncoJ: 5^c^itJiiWt*. ^a5lOO*3j: 

m^mmi'^:it:^^x%^o ^ithhmim. ^2 111*3 j: 

D^^4|lI^::*DV^T^i6bi^6ci: 5 ie:. iiigp^^ 1 o 0 t^-< 
9F^(;>:^?i^(^[lipa5i 0 1 ^^^-r^^ox 

(:^m(Oy<i^—>XWm^tLX\^^^) ft^tiibT. ^1 

{zm^^f:imm^-<^y V\^ML^X^^H\fhtit:i (^Jx.ti\ 
10 ^NV'^Mtt^i^v'O ^SatciffiB:-^^ J: 5t-^n^o 

[0022] mim. m2m. m4m:}sxijmem^M 
it-r^t. :^<Dmmi^m^^^ti^h<Dti.x^^i^.x 

\^^^h<D\^^ m^it-^^iya V6 1 ^ 6 3 t(Om(D±'7 

%^y^mm2 7±{;^^Em^thtimmm^m (rd 

tu^J:^}-^ r(^v— /uKi 0 3 tc(i:7i/jf->^>^V^/.^ 
(ffi^t^co) Jigpas^'l 0 5;65^^;}xrv^T. :^y<—:^^ 

20 7<Dm:^y<-^^2 l{z.g^.^ir:^X^{::i^thX^^^o ^ 
ig:7i/:a^v'y/u/c^:gp$^l O 5\^M:f7(Dy^^i^ 
>i^m^{C^\1^:^-tm±(DWmmm (d i me n s i o 
nal tolerance) (dSfS^bT. rcO^^CD 

>':^^y (^:>®)f^<7)r^l^, V— /uKi 0 3(*[H]g§ft;i?^ V3 

^^6 1 <h 6 3 i:(Z)F^C7)RF^^^^B6t(^[^lh-r^f^ffl 
^bTl/^^o rcDv^— /WKti. S^K^aS^t 2 7 <0 1 

30 (^rti^tf, ^^1 5^<Dmm^m^M\^x) mm.m^'^^ 

3ic:J:n«. rc^^0^(:i>!tbT2fic^mt^ (RFv— 
[0 0 2 3] llSlEltClf^. :i(7>^^t;iJ:^^ffl<Z)fc:J6(7) 

^i^TV^^ J: 5^-. ^«2 7 (c^^ttrv^^ iu 

40 ^m^^mm^i^^m^<^-^^^ ^y^m^mti 0 9x 

t*>';0S|fpW2 7(7>/ci6{;i^ffl^nfc, :^cfcb. ■^(7)ft!i(^ 

f 6r <^^S*bT^iV^/^V^ ^b^'^^e 9ti*?igf::f^^ 
xfeoT. ^1 5(7:>Mft><omu^i 1 ot^iffA^nx 

(•^br. m^it^^^^ynnxmm^tix) v^^o 

50 TV^^ J: 5 t-s ;^ ^y^MMTi^—Zi^ (plated-th 
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rough-holes) (PTH) ^ <^ "T^ 1/ \ 

^mmi 5{c^\^^x^m^n^mm(Dy<^—^mi 1 3 
r(^t:°vfi. :ith'hmi 5<D^mmmii^m^x^m 

r d ^ ^ r I ^ 6 « ^ t i r ^ 1^ ^ PS ^ -r 5 S 5fe <^ 
(OX^^fj:\^\ 

[0 0 2 4] r rT-fflV^^tvT^/^6t:'*^//cC6^fff§^*. S 

m^^thx\^^^y<^y y''m^<D<^iF'Xh<^x. mco^^^y}^^ 

[0 0 2 5] M5|il{;i5£(r^^tvrv^^ J: ir^^ 

t><^f^. mK^mmmi 19 m^\^. rttt^stfe^® 
icmm:^nx\^^^m2<Dmmm mx,i^. >i^y-r^ k) 

121. :^oJ:i;^. 112(7) (^yc:t^_h|FPcD) mMM 1 2 3 
T'fe-5o ^1 2 3^«fi!fr5::^;i5T-t§t><^ti. tth 

^m\^m,^^(r>m/^'j^mx\^^h^x\^^^zLtx^K^ ^ r 

(bulbous) mj^(0^ y Ka55> 125 ;55^^nT 

■^"0^ "^^fmmm m^\^. y/u^i 27) izxo 
\^mm^thxi^^o 

[0 0 2 6] ^fc. m?ii«f^tt^:i^t*. rc?:*^^ 
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t:^^'^mxh<>x. ■^^?^*t>Jt^:v^®E^^c:^ol^T^^. mm 

:i(D^omm\'^m'^(D^m^wxi^^htix:^ 
10 15. mc:i(Dm.m^'r^^t\^^^x:^^tmmir^, 

10 O 2 7] T-^l^yV 1 0^^(Om^{cMir^ (00^ 
f^. ^gI5CQ®^6^/^y^X;0^^,c7)) *i3fibfc#®6^/ce» 
® (ESD) *5J:t;?/:^/cfim^6^?'=e^# (EMI) <D 

{;i4oi/^T) ^^tt^r <t/^5x*^^o 

[0 0 2 8] m7m{^7sk^Hx\^^^i'^m^^j:^mt. m 
m^U2 7(D±^mm^:^^^x. m'T'it^^'r^<^ :^(o 

-o m^^t. 3 1) (iKl^^tu/^v^) t 

—y'^Ui 3 i^mm^hh(OtL.x^^tiX\^^^o 

m) 1 3 3;d5^^ttTl/^^o 1 3 3 Cl^^H 

-CV>^^f±idfn(7)g|5^1 3 5ti. m^7lf:^«J7=VM;^(^ 

-^H-^tb(^#f^ ([^^$tv/^v^) . ^^xy^^ mm,2 7(D 

7 1) tr^^^tv (^J;tf^. ^^vyWCf ^ti.) 

|g7Ill(:i^^;h.rv^^ J: ^J^cfT^— y^m^^fflv^r. 7=V^ 
6c ^/c. 7^-:7^1 3 1 ^I±i«*!7^-y;65- 

v^T^^ti^Tv^^i: pt-itX^^ttT^d^Siai^asi 3 3 

40 ^Wi^\^. ^(D^oU^W^^^^Z.ht^fii\^^ ^7m 
(i:|g 1111*5 J: 0^^2111) {Cti3:*:(7?3^fls:i 3 3;^^^^ 

^;5Sil^-^tt5o ^J;^t^. y^— :7'l 3 i(7>J:5Jfe 
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y^mH 3 lP^c05^ft:ic:^i-^iie^Lfc:E SD/EMI 

Kmi^t\^xrmmm'r^ho:>xh^o ^v'^<^:^<om 

^JS^^ V? V 1 7 ^ thX i ^ 

mh. ^(Dy^^i^>i^{^Mi.x^^-iy>i:f:^m^ 
m^mm^^x. mm^thx\^^^ i7^y<^ :^(Dmm^^^ 

[0 0 2 9] 

7<;^'-^/^:y;^^^^ti2 =¥;^Wi-:y^x) ^c:^oV^Tt^J^^i-^ 
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